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HLT^-C<bJ:v\ ifcfc&^ta&CT, 3t/B£*x3ras#k fet^b^J,

25
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zvmmt*. mmm. mm<t#L mm, -tmau m&m. mmm,

5 ftmQto&j*<Drc.tb<Dft-mmv>mmaz, r>vm. * v

mmm. tettftk mmnu ^u-m. ^

y^^^^m, ^77!)y|?, Hr^^l^m.. T^fc^^^TVK ^ V^
ji^x^) %

nr>^ wz-tx. ^^nr>
% sin^ -feu-v>-^) % wmm

20 mtfrmm. wz.&s m*v-tv^. e^-ty^ **»?yy>\ mm^<

(0»J;Ltf, S^yftik 9F3t#k ^^7^ ^^17U>^) „ 7k, Pjfc

U-Cffl^fettS. £bK> ftffiftU {fc##J, S^kaW, ftiHfc#J> *«W
26
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&\ ^7/V^^fv^y f/utA/a- t Kn^v/xf/vt/vn-^, t Ka^r

U7/V3-/i^ (W*.t£s 2—^^r^/u^y—/k -fe^y— , ¥Ub#J

25 ^p>atfti-5o ^Jx.fi. («»jx.«, # v r ? ]) >vwts ^yt'^fo
V K>\ 77 f7^A, x^^V. -fcf7^>\ >f;Ut/i/o- , £i

27
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5 i?VNTt>J:v\

litis. 0a^.«r, asa^y-sau mm. mmmmm. tbmtt*m*

2,868,691 %-1$£Tfm%Z 3,095,355 ^Klt¥L< 8E«te*LTV*S„

28
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* tc "ttiuiKom&von i^rnm. mm* tzmut $&xm v > hn z> „

ztib<DWAmteteto<ojjmzmKxm&£tiz>o WAmmnw

15 mrnitm v >&rr bvtJ*, mm-r h v * a^q . mmtm w

20 /vn-^^) , m&m. mmm w*-i*, ma^/m^t^
m) . wtofemm^&t&mzfcKxm'gMVivxmmziriZo wtAmmmz
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&£Tf/*tctem%i. (2) mm-m&w. &*m<o&m. ^.tuv^fc

m* <dmm^ vx&5-irz>mm& toxi>x\<\ ^<d%\* (Dmmz. tts^

&ttm*m cxh mttox v *r t ± v

20 *ui«fcv\

(0»J;ttf, K-/^;vStMI, ^/7^t« (MAO) PI

30
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fc=i})^m. *T3-/l'-0->f/Wb7^7i7-f (COMT)

TNFPfifl, MA

P

*-t-ifPl$2£4?) . ^rn^ KI, tt*/WE- v£fc

fi^oii^, ©Jftlt^V (#J;tfc£. PTHf) > */^^^

10 T-fe^^ y ^^^7—£P£*M££ L-cte, 0H;tff, k^^/k y^

^.^^5^, Uy^$*^^ *f-r^)\> (TAK-14 7) ^W^tbSo
/3ir^ U*— -IfPl^t LTfi, 0!l^fi\ 6- t>

[2- (N, N-^f/WT^/) ^^VV] rh7l)^ 6- (4

-\?7 jv) ^h^v--2- (N, N-v'^^yl-T^y) ^Wh7
15 U>\ 6- (4 - \Z7 ai=.y AO ^h=¥->-2- (N, N-^7°nt>7^

/) ^f^fh7!/^ 2- (N, N-^f/UT^/) (4'

h^iXlf7^-/U-4 ^ h^Vfh7yy, 6- (4-t^^

^y/W ^ h 2 - [2- (N, N-^xf/W7^) 3^/1"] f h7

2- [2- (N, N-v^^vWS /) 3^10 -6- (4'

20 ;H^7x^-4

—

(/U) ^ h^^fh^!)^ 2- [2- (N, N-S?*

f;l/7$y) ^^VU] -6- (4' — * h^rv'tf^^—/P- 4-^C/W) 7< h

Wh7!)^ 6- (2' ,
4' h^v^bf^*=/U-4-^yV) t<

h^f-v—2- [2- (N, N-^f/V7$/) a^U] "ThyV>, 6-

[4- (1, 3

—

Oz/t?**y—As- 5—f/W) 7i=;l/] p<hdriX-2

25 - [2- (N, N-^f/U7^/) ^h7!)>\ 6- (3' ,
4'

-v?^ \>**s\£'7x.—A'-4 -s(/l>) *b*^-2- [2- (N, N-v^
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OM9 9-2 (WO01/00663) ^ri^f<b*-L5 0

|37;d^ KI3»Klfl«^fflXj: Lttt, PTI-0 0 70 3,

ALZHEMED (NC-5 31), PPI-368 (^¥11-514333) .

5 P P I - 5 5 8 2001-500852) , SKF-74652 (Biochem. J.,

340 (1) m, 283-289, 1999 ¥) m^mfbtlZo

^e/r^iW (MAO) IflSISIt U-Ctt, 0¥;ttf, x

t/^!)y (irl/^y^) % K (remacemide) . V t^S

—)V (riluzole) mt^m-f btl&o

20 ^WbftSo
**^>-3R©i«lltllLl£i&a?I5ii: UTtt, 7°7^^f^t h y 17

7^7*7-h^»iiteilittH 011*. f*. ^n^^y— h^t

25 7^ h-^PIf Ltfl ^tlt C P I - 1 1 8 9, IDN-65
5 6, CEP- 1 3 4 7*£&mf btlZo
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ftmftit ' U&i&MMt tTIi, 0iJXfis UTzf])=-J* (Leteprinim) ,

^tyT'n-fy (Xaliproden ; SR-57746-A) % SB-216763 «E*S¥»f h

20 cus^o^m]

33
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10

Elites (2R) - 2 -^n fc
0/w*-^*:^3:&-5-bfc7 y h®JkW1&$k

(4 vo) ^^/vic^otts^ii^M^^^b^-r^^^-efcSo

m2fi, i%^^\^]km (±n*mm) ^dmem/f i 2^%^ at

15 ^^SfoW) *5j;tf (2R) -2-7PotVP^-^^^^^r-fSi0ife^

5 0 in-tubulin m&mi&$k<DmkZ7FirmMM^nx*ibz> 0

20 Mr, nmmK£^x*mwzm®-rz>fr > *&w&zint>\z.m7£tstiz>

25 \^&&*imx.tih<ox hz> 0 siTKmm^mm^^-to
mmmi -.^^^ (in vivo) nB^^it\^R^-r^(D^n
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1 -A : HBM¥#iffiJLfc&Z>mm

l-A-l : 9 y Y WiaM&$* (4VO) ^f;KDM
7y hE9JfiL

<f*£& (4VO) ^E-yvW*, ^/UV^JI- b<Ojyfe (J. Cereb

Blood Flow Metab, 16 973-980, 1979 g|S3fc^ bf£®i L7c„ irta

l-A-2 : #SS4f^ffl©S«

l-A-2-1 : -y^^Mt-iS^ffi

mmcA\ffl&<D¥?mmifo$k$:fcm-rz>^bx*ft'2tzo m& (o.ivo 1%

Tween80) & XXfiW&tft&to (10mg/kg) (OS-S-tt, ilCAl^
<DmfcWf&ito!fo&&ft&&&B]&tt$:g.isX\<^z4 vomms B^£>4 O

15 [*»*]

20 ^litfi, U"C (2R) -2-:/nfcVV;*-^*>'^£:ffl^fc^§

l-A-2- 2 : B r dUfci^Ne uN©HMMtJ:5l?I
mmm 1 -a- 2 - 1 -c*BAn u^^^wsuwifla*5??^ u^i*«jwi/ia-e*>*

C: i: (Oflllgf*, B r d U t N e uN**gM LfcJBiiai«*S:ff»

&

25 *©i,|CA l^^zia^fe^OWiSJNBflaScSrtfaiJi-sr £T-*Tofc„
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stB r dutfim*m4iMfo<n&to&B#}k txtiLfc, m& (0.1 v o 1 %

Tween80) jSZxmSkit&to (lOmg/kg) <D^n, «HB t BiailCtT

o/c 0 Br dUOWi, 4 VO&gUl&ttSlflL^lM^E^bm

m»w*-ei0iiHi, msrt»c«# (50m g/k g ) tsr^ia^o

#J$£tt#i&^ll&$Ct&fflV\ (mm) MSfc «9 Of@3££ ttftti bfc„

[»*]

•^o^m, &#s:-5-«M-*tu it&m'&w.mx'te. mmcAimmz.&&

10 *DLfc„

0iJ;ik?, (2R) - 2-7pp fcVW*-^*:/^£fflV^c4§

£\ ^ft^BS* (n=l 3) X\ 2.5+ 0.7 H/mmffcofclllMttl

Jfctes tft»^^»#» (n=l 3) T'te, 5.7±1.2 i/mmtfeofc (p

=0.0322 : t-test) „

is i - b : nwjmm^&inmz

x

1-b-i : 7y hegjfo.!
sM& (4vo) ^^(DtfFj&tmmns-

mMMi-A-iizte,m<Dxmz.£^T7vhwih fg%is$k (4vo) ^
A'&ffrfcU ^T^f^-ttLfco (0.1 v o 1 % tween 80) *5

&XfiWMtik&to ( (2R) - 2 -yv : 1. 3, 10mg/
20 kg) OtSl4-tt, «JI|CAl««<0«fr#»jNlJ!a^»l^»-il»tt#»jHaia5E

£^LT^<5 4 VO*0;g8 &'&frb4 8 B^^T*. M 5 tl]^>«J^^P^

36
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m 1

SI*

Ml 18

#9 <&& 20

lmg/kgS *f <9
<2R> - 2 - ^tf

1 m g/ k gs
22

3mg/kgSf <2R> - 2 -^»Vf;u^^it>i3
3 m g / k g, gQfi$ 22

1 Omg/k gSS *f«9
<2R) - 2 -^t*k*;v*£$r>ga

1 Omg/k g, SD»-^ 20

i - b - 2 : frm&^nmx*(DWffi

*2H*WK*^tt, ilL^150cmXiS$5 OcmWlfeR^-^ (=

5 ^-nlM'rO' £<£fflbfc0 Z.<Dzf— 2 S'COtKjItK^, ^ ^

^30cm (^7 jx h*— A_b®tf*7kffiT$) 1 c mlCftS) £-e^fcbfc 0

/U y hfr—A (SS&^T^ y/UM : iS^l 0 cm©RB)

14, /H*jSEd*fe<OBEMl36S*& 3 5 cmi^eSi 5(ulfLfc 0 tt*ttlR|(p

fit, »RSrt©5^, Ra^«*i3J:^»#«f«)^iaiaJ*P©#^9t::^

—J*izmZ>&X'<Dmffl mmW&f(®>) : escape latency(sec)) £:f+$Jbfc„ 7

15 bfc, 9 O^oWf^l:, 7y h^j, b*-A|:i5:i:

LtU3 0#fH1»[Itfci, ^-i?l:llfc. **3, £©»-&0>il5K#Bm

9 0£J><t bfc, 3- h^T/WDP^ fillip 3 O^f^i: U 104 h7-f7/^

37
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(1) *3j:t>* (2) $L?hmWL (4 h^^CT^^y y h*-A

as*]

(1)

5 &iB»l$©*S*&»T©*2te^i-0

* 2

em
(Escape latency : sec)

1 2 3 4

1 8 61.1 ± 4.3 81.2 ± 3.7 24.3 ± 3.2 16.3 ± 1.7

2 0 66.0 ± 3.4 54.9 ± 4.3 52.5 ± 5.9 54.3 ± 5.8

1 m g / k g SI 2 2 68.3 ± 3.5 61.8 ± 4.4 52.5 ± 6.9 46.9 ± 7.6

3 m g / k g S? 2 2 63.2 ± 3.8 48.7 ± 5.5 42.8 ± 6.4 34.9 ± 5.7

1 Oing/k g II 2 0 66.8 ± 3.7 44.5 ± 4.5 41.4 ± 5.2 31.2 ± 6.2

4VOfts««rfTo/t»flH*W: % JEftmtitm^X. 312* S£ 3 *5 «fc T>*fg

4

10 is a s : p <0.001 : Wilcoxon MifP^^) 0

(2R) ~2-Zfx2 t°j\,Jr? ?y|©3mg/k gP*5j:t/l Omg/k

Ufc (p <0.05 : Wilcoxon ICHftfPtfc?£) •

(2)

15 ^5tJliI^43itSEE^SiJ^^ttlb, ^r^m?:^T^3lc^-ro

38
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m 3

1*4 mm J$«jEIS5

xili&J&fl^ (Escape latency : seo>

1 2 3 4

1 8

0 EI
A ft 0.0 A A

0 .

0

A ft
0 . u

1 rn 27 . o
A A
0 .

0

A A
0 .

0

fX A
u . o

2 ta
A A A
33 .

3

C A
5 .

6

5 .

6

A A
0 .

0

3 EJ
i

OA A
33 .

3

44 .4
4 1 411.1 4 4 411.1

4 HI 5 .

6

50.0 83.3 88.9

2 0

0 [II 15.0 C A
5 .

0

10.0 5 .

0

1 El 25.0 20.0 25 .

0

30 .

0

2 EI 35.0 30.0 10.0 20 .

0

3 EH 20 .

0

35 .

0

20.0 25 .

0

4 [U 5.0 10.0 35.0 20.0

l»l/kg?J 2 2

o tu 22 .

7

A 4
9 .

1

22 .

7

18.2

1 EI 27 .

3

A A O22.7 a a n22.7 22.7

2 EI A 4 A
31 .

8

At A
31 .8

A A0.0 4.5

3 EI 13.6 27.3 4.5 9.1

4 EI Q 10.1 4 0.0

3mg/kgS 2 2

0 EI 18.2 9.1 13.6 9.1

i m 18.2 13.8 4.5 4.5

2m 40.9 9.1 22.7 0.0

3m 13.8 27.3 9.1 31.8

4 0 9.1 40.9 50.0 54.5

1 Omg/kgSf 2 0

OEI 15.0 0.0 0.0 0.0

1 EI
\

35.0 15.0 15.0 5.0

2® 5.0 10.0 10.0 10.0

3EI \ 35.0 50.0 40.0 15.0

4EI 10.0 25.0 35.0 70.0

mM^^m^htltc (fg2, ^3ir^^ 3 ^: p<0.05: x
2&/£>

5 y >=i > : p <0.001 : x
2&M) o

(2R) - 2-7°n t°;^^^i©3mg/k gifciOil Omg/k

<0.05 : x
2
tfeJ£) o

i - b - 3 : mm^mm^ & z>nm
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7kmm^nm<DmTWB , ^i/v/^wt—jv ^35mg/k g> *

j&ftLfc. (i ou/mL^ h y ^^att^

/fc (Interaural line «t 9 5.7mm©S|5fi) , (2) h*isV >-^st>>>

10 Pk&m*. &£X* (3) : 1 O/zm) <Z> 3 Lfc„

=jx^/HfefeHI*^oVN-Cs —^T^^^lf— (MCID Elite

7.0Rev.l.O) £ffl^T, ifc^cDfgJSC A 1 ttiilSISfe£r>*#MM£&ff

*u (mm) ^fcD©»ian^i:iaot, rn^ftw

15 [*S«]

ISCA lffi«^*3ttS#S»J!a»:wW-i»|*Sf*«r % £JIT<B* 4

* 4

p value

1 8 129.9 ± 3.9

2 0 43.6 ± 6.2 <0.0001

1 mg/k gS 2 2 45.0 ± 5.6 0.7818

3mg/kg8l 2 2 61.0 ± 4.6 0.0495

1 Omg/k git 2 0 71.4 ± 5.5 0.0015
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< 0.001 : Wilcoxon 0Htt?Ptftj£) „

(2R) -2-^D^/W^>i<^3mg/k g8M8«fct/l Omg/k
g#«U StJS^itfclSEb-C, WS(C#^JNBHai&^Jt bfc (3mg/kg :

5 p < 0.05 : Wilcoxon JDHftiftltfcj£ % lOmg/kg : p <0.01 : Wilcoxon mfiL

HIS^J 2 :^Vt'hn (in vitro) #ft#*BllS^tCXl£i^*©;|ftW

2-A:7^ M&J^0*^»o^b^^J:SI¥flfi
2 -A- 1 : "^V^W»i:»igj|Bia*©fPflli

fc0 tr-^y^-f ^^«t«J3NBjaSr^«**, ItMl^ife (N2» (N2 Plus

supplement, R&D systems) „ ffitkWS:. &St£ISU£3NiJI&ltmB^ (20ng/mL

bFGF, R&D systems) $3 £Tf±BtmmmMm* (20ng/mL EGF, R&D

systems) ^fDMEM/F 1 2igi& (Gibco) ) {CT 6 0 7 B

15 bfco 3»fiJt*ttfc=3.— n*7*T«:iaJ|JlU tf^y-TV ^MJ; «9JNBHaSr

ztitc-*.— n^7aiT^iH]iiKb, amasr^Sfe**^. ^y-L-^/w-

20 !>«M^fDMEM/F 1 2igi*il) Kl£ifcUfc. 7 BmftitZttm.

<7>^£&5^!7*ftj3in-tubuuniftfr ( 2 ^fctfr : F I T C^Jtl^

[«*]

25 7 5/M^3l5#S^ilSJia?r, l%!>^^lfiLm (^H^ai) ^fD
MEM/F12W (<b<^#MS¥) *1tKWIk<t&to$:tt'tZmi&
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tz<Q(D& III-tubulin R§t£ (Tuj 1
+

) JNBJfef&te, <t^#»S¥i-

lt-<, ^4fe«S*D»-ett^TSt^*B*PLfc. 01lx.fi. 3 0Mmo 1/L© (2

r) - 2 -:/n \*jvnrt * ^m*m\<^Wi&.ib&M&mnm<D 8 ±1.3 m (

8

5 *aim«y) t-*fu te^syjos^-ete 3 i±4.6 ii§ (ssnmsy) xh^tz0

^m$rHl2^^-t*o

2 -A- 2 : #MB/®<7>#<bf£l®0$£f&

^MAP2ft#£;?!^-C&;fe$*L5 1 ti^fc^i <9 0^tt*ffl^^ftfcbfc

^f, it&Ml¥ffi1)mX*te3 4±0.9B. 3 0jumo 1/L<£> (2R) -2-

15 tvw^-^ * ismmmx-tx 5 0 ±7.4 <@T-fco*:0

fc^m, ^-a-#J^*P^T*{* 1 9 ±2.7 m. 3 0/xmo l/L<7) (2R) -2

-^p tvu^-^ ? i/mwtxmx'ttL i o i ±9.5 mx-footc

25 3 -A- 1 :
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0 fe^lWt Lfco 1 0 0Xgt*3 #ffi<a^fr#ftft&m\ fctflS£ l 0 %

•7^j^lfiL?ff-DMEM^Mb(-T^b, 7 5cm 277^3|^ttfc0 i#

h U ^"fki^ife (N 2 $S#P^ (N2 Plus supplement, R&D systems)

$S£tfl%V^lfe!%lkffi (*R*mm) ^DMEM/F 1 2i£tfl (Gibco) )

10 MEM/F12W Ki&mm&&&Ltc0 7 amMtt$1ttl&, 4%/n°7

3 -A- 2 : #»J&tf)$Hfcl§:Pg<£>5fefg

15 »^>5i^{-(*tn:/3III-tubuliii^t^. fit Doublecortin fcttfcS:,

#t/3III-tubulin fet^^fflVNT^fe^nS l^fcfctX^l^tt^^C^fi-

20 ^Ufc^m, te^^APi^fi 9 3±10.9f@ x 3 0 m o 1/L<0 (2R)

- 2 tVl/t^ ^ ^S?SsAPl¥-C{i 1 7 7 ±11.8 1 0 0 /z m o 1/L

© (2R) -2-^nbVl-^-^^^»l¥t?«2 3 0±11.0 Bs 3 00 m

mo 1 /L<£>2 -^n fcVwO'* isWtWJQ&X-fc 174.8±7.8 fllT'fcoTc,,

J5t Doublecortin Jn#£ffl^-C&#,$;ft5 1 Umtbtc 9 <D6§tM&3&&fhifc

25 bfc^m, ^^^PS¥T'fi5 5 ±5.7<@, 30/imol/L© (2R) -

2 -^n t°/W^-^ * ^SsAPp-Cfi 1 6 8 ±16.6 ^T'fcoTCo
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<b***«aiP#-e»± 5 0±7.4<@, 3 0/zmo 1/L<Z> (2R) -2-

;/p MlVHrfi * ^g^JWt'te 1 0 4 ±10.3 <@T?*>ofc0

5 UWWtfil0 6i, 30^mol/L© (2R) - 2

a tf/W* ^ >-^»l¥T-fi 19 9 mX'foitCo

it&VaWmnm-Vtel 0 8B, 3OMmol/L0 (2R) -

fcjfe*, flS-fr**8SaiO»-eWt2 0±1.0«, 3 0/zmo 1/L<D (2R) - 2

-^n tW^-^ * vMsflni£-C*f3:6 0 ±8.8 i@T'*>ofc0

\^±.(D^i)>h. 7^«»7X^n^FS: (2R) -2-7"

9mm i :

(2R) M'slsJ-fP^m (2.0k g) t v >wt=-rby v& • 1

2tK?P^ (3.54k g) £3JD*u &&f;87k£r/?i^T4 OLt Lfc„

20 Lfo^7^fi/^7y//H^«U (I2 3t, 1 5^1)
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m # <d «& h

5 {Eii^Jo

15

6. j|g/»ifc{b#<»as, (i)

<a)*»B[^ (b^il^, (c)C3-107;H/VS, (d)C3-10T

(e)C 2 ~ 1 0 T/U=i * v'S. (0C2-1O T^^^^^S, (g)

C 3~7 v^oTA'dM'g, (h)7^=/uS, (0:7 :* / (j) (^0^
46

(I)

20 O
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im^tcl'i2mX*W.&£tltcC 2~ 1 OT/Wdr/U) -CH 2 -S> (k) (CI

-CH 2 -£, (1) (li@^^^^l~3j@<D7ym^-C*g^$n^:C 1

5 ~107/^;V) -CH 2 -S, £fctt(m)Ms£;h,fcC 3~ 1 0

^C^oTC 3~1 0 7/^!) x^S£*:bU R 4

«\ C 2~3T^^g*fcteM:$ftfcC 2~3 7/^;H^t>fo )

10 7. JI§j»fiMfr&«toS, (l)2-ynlf;W^^y^ (2) (2R) -2-^n
tf/M-^J'BK (3) (2S) -2-7oW^y8, (4)2-yn^

(5) (2R) -7-t^y-2-7,ot>t^^^ (6) (2R,

7R) - 7 - t Kn 2 -yn tVl/t^ ^ (7) (2R, 7 S) -7

- 1 Kd df-i/- 2 -^d ^ yif, £fcte(8) (2R) -8-t Kodf
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